to the basal lamina that ensheathes each muscle fiber that will make the animal. As development proceeds, bundle, and only become reactivated to proliferate and pluripotent embryonic stem cells disappear as more restricted somatic stem cells (SSCs) give rise to the tissues fuse into differentiated myotubes when damaged fibers and organs. from injury need repairing. By contrast, tissues that unAlthough cell diversification is largely complete at or dergo continual turnover are typically subdivided into shortly after birth, organs must possess a mechanism units, each of which is supported by a small reservoir of to replenish cells as they die, either by natural wear and stem cells responsible for replenishing and rejuvenating tear (homeostasis), or by injury. To accomplish this feat the tissue as needed. daughter that loses cap contact differentiates and initiThe importance of the niche is perhaps best exempliates oogenesis. Similar niche architecture also sets the stage for GSC retention in Drosophila testis, where GSCs maintain male stem cell character through direct
association with the hub, composed of somatic cells at in maintaining the location, adhesiveness and proliferative status of epithelial cells within tissues (reviewed by the apical tip of the testis. Daughters that detach from the hub initiate a differentiation program to become Watt and Hogan, 2000) . By providing a unique milieu of ECM ligands for the integrin receptors on the surface spermatogonia.
The molecular glue that anchors GSCs to their niches of stem cells, the niche can further strengthen its ability to retain its precious residents. Thus, for example, HSCs is at least in part DE-cadherin, which along with its partner, Armadillo (␤-catenin in vertebrates), concenexpress the integrins ␣4␤1 and ␣5␤1, which bind to fibronectin and promote adhesion to the bone marrow trates at GSC-niche borders (Figure 2A ). Cadherins and catenins participate in the formation of specialized interstroma; antibodies against these integrins block hematopoiesis in long-term bone marrow cultures (reviewed cellular junctions, called adherens junctions, which can be remodeled by virtue of their association with the actin by Whetton and Graham, 1999) . The ability of the niche to retain its stem cells is also cytoskeleton (Figures 2B and 2C ). The importance of adherens junctions in GSC retention by the cap cells likely to play a role in recruiting stem cells, a process referred to as "homing" (Whetton and Graham, 1999) . has been revealed through genetic studies, which have shown that mutations in either DE-cadherin or in armaAlthough the molecular details of this process are still unknown, it seems likely that niches develop concomidillo result in a failure of the cap cell niche to recruit and maintain GSCs (Song et al., 2002) . tantly with input from both the stem cells and the surrounding tissue. Once niches are established, however, The ability of stem cells to reside within niches is an evolutionarily conserved phenomenon, and hence it is they seem to be able to survive at least transiently as signaling centers to attract stem cells. not surprising to see that the basic molecular features of stem cell retention are broadly utilized across the Several examples illustrate this point. In vertebrates, transplanted HSCs from one animal can find their way eukaryotic kingdom. Although the genetic details are still unfolding even in the best-studied Drosophila systems, into the irradiated bone marrow of a host animal. Studies in Drosophila further indicate that when GSC niches are there are already hints of such conservation and usage in vertebrate somatic stem cells. One such example is experimentally "emptied" of their GSCs, the niches still persist and can even signal incoming somatic stem cells the bone marrow, where HSCs traverse along the inner surface of the bone, lined with spatially oriented osteoto take up foreign residence and at least transiently maintain some of their stem cell features (Kai and blasts. As HSCs progressively mature, they lose contact with these neighboring stromal cells, become more proSpradling, 2003). Although properly tailored ECM and cell-cell adhesive molecules in the niche are no doubt liferative, head toward the central bone marrow cavity and traverse into the blood vessels. When mice are important parameters in helping stem cells to find their way to niches, the process may also be actively regugenetically altered to increase osteoblast numbers, HSC numbers concomitantly rise and intriguingly, the ability lated through longer range extracellular signaling molecules. In vertebrates, this might be particularly important of these new HSCs to retain their slow-cycling characteristics appears to rely upon their ability to adhere diduring injury when inflammatory-and wound-response stimuli are generated within the tissue (Whetton and rectly to the osteoblasts through N-cadherin-mediated adherens junctions (Zhang et al., 2003 Figure 4A , the hair follicle ( Figure 3A) .
contact of stem cells with a basal lamina participates The hair follicle represents an interesting case where in polarizing stem cell and differentiation-specific cell the niche receives a periodic stimulus from specialized determinants. In this scenario, if the strongest spindlemesenchymal cells, known as dermal papilla (DP; Figure  polarizing signal emanates from the basal lamina pole, 1D). During the hair cycle, a growth period is followed the cell determinants will be asymmetrically partitioned by a destructive phase, in which the region below the following mitosis (example at left). By contrast, if the bulge degenerates. The receding follicle carries the DP strongest spindle polarizing signal localizes at sites of from the base of the hair bulb up to the bulge. This cyclic cell-cell contact, the determinants are partitioned equivalteration in microenvironment appears to stimulate one alently, leaving two identical daughters (example at or two LRCs to exit the niche, divide rapidly and terminally differentiate to regrow the follicle and produce a right). Thus, the overriding key in assessing whether a 
